For an arbitrary polynomial P,(z) I-I(z zj) with the sum of all zeros equal to zero, zj 0, the quadratic mean radius is defined by
INTRODUCTION
Let Pn(z) z n al zn-1 -+-a2 zn-2 +... [6] ) is very elegant but does not seem to extend to polynomials of higher degree.
Ivanov and Sharma [2] have shown that the conjecture (1) is true when Pn(z) (z z1)ml(z-z2)mz(z-z3) m3 with Z mjzj O. (2) j=l They also prove the conjecture when Pn(z) is a biquadratic of the form P4(z) (z 2 2az + b)(z 2 + 2az + c).
We will show that for several other classes ofpolynomials the conjecture of Schoenberg is true. The layout of the paper is as follows. In Section 2 the main results will be formulated, including the fact that the conjecture holds for a class of polynomials not having the sum of all zeros equal to zero. This then necessitates the reformulation of the conjecture, or equivalently (1) , to that situation; this will be done in Section 3. Finally in Section 4 the proofs will be given.
For general information concerning methods in the realm of inequalities see a.o. Beckenbach and Bellman [4] , Kazarinoff [5] and Mitrinovic and Dragoslav [7] . 2 
MAIN RESULTS
First a theoretical result: THEOREM If the conjecture, equivalently formula (1) , holds for a polynomial P(z) andrn > 2 is an integer, then it also holds for Q(z) P(z)m. Now we give several classes of polynomials for which (1) 2 for a real with > 0: this shows that the roots of the polynomial can be given by +a, +av/m2t/ml, showing that they are on a straight line through the origin. Nowfis an odd function and using Un(1)=n+l, Un,(1) n(n + 1)(n / 2) (Re z -1/2) going through g, proving the conjecture in full.
Proof of Theorem 2C
The proof for polynomials as in (6) Here we see the use for the condition (7) (ml -t-2m2)a q-(2ml -i-m2)c 0, leading to a simplification for Q:
Q(z) nz + (2nac + md + m2b)z + mlad + m2cb. 
Write r (ml + 2m2)/(2ml -k-m2), using (7) we have then c -at, and this leads to 
with e +/-1.
Proof From (46)- (49) 
As G is clearly continuous as a function of (, r/), we can take the limit in (107) for (, r/) 0 (0, r/0) with (0, 70) one ofthe solutions of (105).
The value of G then turns out to be infG(ff0,w) -2 (llr 2 23r + 11) 4r/2, which is strictly greater than 0 when r satisfies (106). This completes the proof for the polynomials (6) .
